Background {#Sec1}
==========

Since the 1990s, the suicide rate in China has decreased greatly but a unique reversed gender pattern remains. Based on data from 1995 to 1999 from the Chinese Ministry of Health, it was estimated that the suicide rate among women in China was 25.9, which was higher than the rate of 20.7 among men \[[@CR1]\]. According to data from the World Health Organization (WHO), compared to worldwide rates, the suicide rate (suicides per 100,000 people per year) in China in 2011 was relatively low; however, there was still a reversed gender pattern compared to other countries \[[@CR2]\]. Thus, China is one of very few countries (others are Pakistan and Bangladesh, based on 2011 data from the WHO) with a higher suicide rate among women than among men: the suicide rate in men is 7.1 compared to 8.7 in women \[[@CR2]\]. This reversed gender pattern in suicide rate is especially apparent in the younger population (15--34 years). Other similar studies have also noted this reversed gender pattern \[[@CR3], [@CR4]\].

Like suicidal behaviour, non-suicidal self-injurious (NSSI) behaviour, defined as direct, deliberate destruction of one's own body without an intent to die \[[@CR5]\], is a health-risk behaviour; similarities between these two behaviours also appear to exist \[[@CR6]--[@CR8]\]. Because adolescents aged 15--19 years are the group most likely to be involved in NSSI behaviour, most existing research has focused on them \[[@CR9]\]. In studies from Western countries, NSSI is usually viewed as primarily a female behaviour, but this has changed recently \[[@CR10]\]. Before 2000, most studies showed that the NSSI prevalence among female adolescents was 1.5 to 3 times that in male adolescents \[[@CR11]\]. However, more recent studies have contrasting conclusions: some still insist on a gender difference in the NSSI prevalence among adolescents \[[@CR12]--[@CR14]\], while others do not find this gender difference \[[@CR6], [@CR8], [@CR15]--[@CR17]\]. Nevertheless, a recent meta-analysis of gender difference in NSSI prevalence, which examined some associated factors, found a female bias in NSSI prevalence among adolescents worldwide, and a greater gender difference in clinical samples than in community samples \[[@CR18]\]. However, it is difficult to apply the findings from the above-mentioned meta-analysis to China, given the reversed gender pattern in the suicide rate observed in China. Studies of NSSI in China began after 2002 mainly among adolescents (including college students and middle school students, and covering rural and urban areas of mainland China and the Hong Kong area), and there has been no consensus on whether there is a gender difference in NSSI prevalence among Chinese adolescents.

We conducted a literature review of NSSI prevalence among Chinese people and used a meta-analysis to address the following questions. Is there a gender difference in NSSI prevalence among adolescents in China? If so, is there a female bias in NSSI prevalence among Chinese adolescents, or is there a reversed gender pattern as with the suicide rate in China compared to other countries? Could such factors as age, sample type, gender norms, or culture explain the gender difference in NSSI prevalence in Chinese adolescents? Answering these questions might be of great significance for enriching studies of NSSI in China and might be very important for the design of gender-specific intervention strategies for NSSI among Chinese adolescents.

Methods {#Sec2}
=======

Study design and outcomes {#Sec3}
-------------------------

The data used in this study were from a literature search conducted from 15 February to 4 March 2016. In order to ensure the consistency of the search, only the first author was responsible for the whole search. The literature search included studies in both Chinese and English. The periodic full-text database of the China National Knowledge Infrastructure and of the China Networked Digital Library of Thesis and Dissertations jointly produced by Tsinghua University and Tsinghua Tongfang Company in Beijing, China were searched for Chinese literature. The Google Scholar database produced by Google Inc. in Mountain View, CA, USA and Stanford University Libraries were jointly searched for English literature. Since few studies of NSSI exist in China, we used key words in the initial search but did not set parameters for years, target groups, or methods of studies. With '自残', '自伤', and '自我伤害' as the key words, we found 428 articles from journals and 22 digital dissertations in Chinese. With 'self-harm + China', 'self-injury + China', 'self-cutting + China', and 'self-mutilation + China' as the key words, we found 22 English articles in journals.

As our focus was on only the gendered NSSI prevalence among the general Chinese population, the only inclusion criterion used was of quantitative studies providing data by gender of NSSI behaviour among the general Chinese population. According to this criterion, the first exclusion criterion used was of studies that were not of the general population; therefore, the literature titles that included 'animal', 'psychiatric patients', 'infantile autism', 'autistic disorder', and 'drug addicts' were excluded. In total, 58 appropriate Chinese articles and 21 appropriate English articles were downloaded.

The second exclusion criterion was of non-quantitative studies or studies that did not provide data by gender of NSSI behaviour among the Chinese general population. According to this criterion, when the 79 articles were analysed further regarding the area of study, target groups, methods, variables, and data used, 42 were excluded. These included two papers reporting qualitative or case studies, 11 literature reviews, three that were not about China, three about suicidal intent, 18 that did not provide data according to sex, and five that used the same data as other selected articles.

Previous research shows that sample types matter for the gendered NSSI prevalence; \[[@CR18]\] therefore, the third exclusion criterion used was of studies that did not clearly provide the data by sample types. According to this criterion, further analysis was conducted of the remaining 37 articles with respect to the specific target groups, which were found to be mainly the following: middle school students, college students, and clinical samples. Of these, ten focused on only college students and 18 focused on only middle school students (one provided data using an incorrect calculation; therefore, it was deleted), while three addressed both groups (these three were excluded because they did not differentiate between the two groups), and six focused on clinical patients (mainly adolescents and children). Thus, we were left with 17 articles that had middle school students as the target group, ten with college students as the target group, and six with clinical adolescents for our analysis. The flow chart of the literature search and selection process are in Fig. [1](#Fig1){ref-type="fig"} and the included and excluded full-text literature is in Additional file [1](#MOESM1){ref-type="media"}: Appendix 1.Fig. 1Flow chart of literature search and selection

Data extraction {#Sec4}
---------------

Information about the authors and the titles, journals, investigation sites, time of the survey, measurements of NSSI behaviour, target groups, and cases of NSSI behaviour by gender was extracted from the selected papers. In order to ensure the quality of the extracted data, we conducted a parallel extraction; namely, two persons independently extracted data as required and a comparison was made between the two independent extraction results.

It was inferred from previous studies that age and the areas that have different gender norms or culture might be associated with the gender difference in NSSI prevalence \[[@CR18], [@CR19]\]. Therefore, besides the main information about the gendered NSSI prevalence, in the present study, where possible information about age of NSSI prevalence by gender and areas from where the samples came was extracted from the cited articles and previous research.

However, most of the literature cited in this study provided only a general age range of the samples, without providing the age information about the NSSI behaviours by gender. Therefore, only very limited information about the relationship between age and gendered NSSI prevalence was discussed and referenced.

In fact, economic and cultural systems differ between rural and urban areas in China. Generally, the level of economic development is relatively lower, and the culture and gender norms are generally more conservative and have more of a male preference, in rural areas than in urban areas \[[@CR20]\]. This means that it might make sense to classify the samples into rural and urban groups. However, it is difficult to classify college students and clinical samples into rural or urban groups because all of the colleges and universities in China are located in urban areas, and all of the cited studies about college students and clinical adolescents did not provide enough data of the students' or patients' hometowns. Therefore, only the middle school students were classified into rural and urban groups according to the specific areas where the middle schools were located. Considering that there might be a big difference in social and cultural background between the urban areas in the mainland and Hong Kong, the areas of the studies were classified into three groups: rural areas, urban areas, and Hong Kong.

Statistical analysis {#Sec5}
--------------------

Review Manager 5.3 \[[@CR21]\] was used for the meta-analysis. The information about NSSI (e.g. cases, sample size) in all of the selected papers was input into the system using the subgroup analysis of the 'intervention review' function, and a random-effects model was used to estimate the odds ratio as the index of the effect size, with values less than 1 indicating females being more likely to report NSSI than males (i.e. odds of NSSI for men/odds of NSSI for women). The sex ratio in a population, such as the sex ratio at birth, is commonly calculated with the female population as the denominator; therefore, we used the odds of NSSI for women as the denominator for calculating the gendered odds ratio of NSSI; this is opposite to the calculation by Bresin and Schoenleber (2015) \[[@CR18]\]. The confidence interval of each odds ratio was also provided.

The analysis strategy proceeded in two steps. First, it was tested whether the weighted odds ratio differed from 1 and whether there was significant heterogeneity in the effect size across studies of college students, middle school students, and clinical samples. Second, based on the very limited data extracted from all cited papers, we investigated whether the weighted odds ratio differed from 1 and whether there was significant heterogeneity in the effect size across studies in the rural, urban, and Hong Kong areas among middle school students.

Results {#Sec6}
=======

Table [1](#Tab1){ref-type="table"} presents the results of the gender difference analysis of NSSI prevalence among college students, middle school students, and clinical samples. As shown in Table [1](#Tab1){ref-type="table"}, there were ten studies covering 17,738 college individuals, of whom 9846 were boys and 7892 were girls. The odds ratio of the gendered NSSI prevalence among college students was 1.56, 95% CI = \[1.30, 1.87\], *p* \< 0.001, indicating a male bias in NSSI prevalence among college students. There were 19 studies covering 80,448 middle school individuals, of whom 37,806 were boys and 42,642 were girls. The odds ratio of the gendered NSSI prevalence among middle school students was 0.83, 95% CI = \[0.73, 0.94\], *p* \< 0.01, indicating a female bias in NSSI prevalence among middle school students. There were six studies covering 952 clinical patients, of whom 392 were male and 560 were female. The odds ratio of the gendered NSSI prevalence among clinical samples was 0.88, 95% CI = \[0.41, 1.89\], *p* \> 0.1, indicating no gender difference in NSSI prevalence among clinical samples. In the total sample, there were 35 studies in total covering 99,138 individuals, of whom 46,090 were boys and 53,048 were girls. The odds ratio of the gendered NSSI in the total sample was 0.96, 95% CI = \[0.84, 1.10\], *p* = 0.56. The test for subgroup differences showed that the gender difference in NSSI prevalence varied significantly across the college, middle school, and clinical groups (χ^2^ = 31.05, *p* \< 0.00001, I^2^ = 93.6%), and indicated that the classification of the three groups was reasonable. The significance of the heterogeneity in the three subgroups means that there might be other factors that need to be included to explain the gender difference in NSSI prevalence in these three subgroups.Table 1The gender difference in NSSI prevalence by sample typesNumber of studiesMenWomenOdds Ratio95% CITest of heterogeneityEventsTotalEventsTotalCollege students1024257892230498461.561.30,1.87\*\*\*Q(9) = 34.33, *p* \< 0.0001Middle school students^a^19840437,80610,00042,6420.830.73,0.94\*\*Q(18) = 211.71, *p* \< 0.00001Clinical sample63923925605600.880.41,1.89Q(5) = 70.48, *p* \< 0.00001Total3511,22146,09012,86453,0480.960.84,1.10Q(34) = 575.84, *p* \< 0.00001Heterogeneity: *τ* ^2^ = 0.14, *χ* ^2^ = 575.84, df = 34 (*p* \< 0.00001), I^2^ = 94%\
Test of overall effect: Z = 0.59 (*p* = 0.56),Test for subgroup difference: *χ* ^2^ = 31.05, df = 2 (*p* \< 0.00001), I^2^ = 93.6%\**p* \< 0.05 for total effect, \*\**p* \< 0.01 for total effect, \*\*\**p* \< 0.001 for total effect^a^ There are 17 studies among middle school students, but one of which provided three groups of data (Yang, Han & Shao, 2013), therefore, there are 19 groups of data were included into the analysis

Table [2](#Tab2){ref-type="table"} presents the results of gender difference analysis in NSSI prevalence among middle school students in the rural, urban, and Hong Kong areas. As shown in Table [2](#Tab2){ref-type="table"}, there were five studies covering 27,211 rural individuals, of whom 13,934 were boys and 13,277 were girls. The odds ratio of gendered NSSI prevalence among middle school students in rural areas was 0.91, 95% CI = \[0.86, 0.96\], *p* \< 0.001, indicating a female bias in NSSI prevalence among middle school students in rural areas. There were eight studies covering 28,658 urban individuals, of whom 13,990 were boys and 14,668 were girls. The odds ratio of gendered NSSI prevalence among middle school students in urban areas was 1.01, 95% CI = \[0.84, 1.22\], *p* \> 0.1, indicating no gender difference in NSSI prevalence among middle school students in urban areas. There were five studies covering 20,622 Hong Kong individuals, of whom 8041 were boys and 12,581 were girls. The odds ratio of gendered NSSI prevalence among middle school students in Hong Kong was 0.58, 95% CI = \[0.47, 0.72\], *p* \< 0.001, indicating a female bias in NSSI prevalence among middle school students in Hong Kong. The gender difference in NSSI prevalence in the Hong Kong group was greater than in the rural group.Table 2The gender difference in NSSI prevalence by areasNumber of studiesMenWomenOdds Ratio95% CITest of heterogeneityEventsTotalEventsTotalRural^a^5324713,934333913,2770.910.86,0.96\*\*\*Q(4) = 1.01, *p* = 0.91Urban^a^8366913,990360514,6681.010.84,1.22Q(7) = 56.32, *p* \< 0.00001Hongkong^a^510668041238612,5810.580.47,0.72\*\*\*Q(4) = 21.49, *p* \< 0.0003Total18798235,965933040,5260.840.74,0.96\*Q(17) = 189.86, *p* \< 0.00001Heterogeneity: *τ* ^2^ = 0.06, *χ* ^2^ = 189.86, df = 17 (*p* \< 0.00001), I^2^ = 91%\
Test of overall effect: Z = 2.58 (*p* = 0.010)Test for subgroup difference: 0.06, *χ* ^2^ = 17.35, df = 2 (*p* = 0.0002), I^2^ = 88.5%\**p* \< 0.05 for total effect, \*\**p* \< 0.01 for total effect, \*\*\**p* \< 0.001 for total effect^a^ There are one from 19 groups of data among middle school students was excluded because this data included middle schools in both rural and urban areas, but did not provide the separated data

The test for subgroup differences showed that the gender difference in NSSI prevalence varied significantly among the rural, urban, and Hong Kong groups (*χ* ^2^ = 17.35, *p* = 0.0002, I^2^ = 88.5%), meaning that the classification of the groups was reasonable. However, the significance of the heterogeneity in the Hong Kong and urban groups indicates that there might be other additional factors that need to be included to explain the gender difference in NSSI prevalence in these two groups.

Discussion {#Sec7}
==========

Studies of gender differences in health have shown that China's gender pattern is different from that of other countries. For example, suicide rates in most countries are male-biased, with significantly higher rates in males than in females. China is the only country in which the suicide rate among females is higher than among males \[[@CR1], [@CR2]\]. The present study addressed whether China also shows this unique reversed gender pattern in NSSI prevalence among adolescents in community and clinical samples.

Our analysis indicated the existence of a unique gender pattern in NSSI behaviour among adolescents, with the NSSI prevalence among boys being higher than among girls, but only for college students. For middle school students, the NSSI prevalence followed the usual female bias, at least to some extent, which is in accordance with findings obtained from studies in Western countries \[[@CR12]--[@CR14]\]. Existing research in Western countries indicates that the gender difference in NSSI prevalence is greater among clinical samples than among community samples \[[@CR18]\], while our analysis showed different results: there was no gender difference in NSSI prevalence among clinical samples. However, considering that the number of included studies of clinical samples was very limited (only six studies), this result should be interpreted with caution.

Most articles cited in the present study did not analyse gender differences in NSSI prevalence among Chinese adolescents. Only one study pointed out that there is a 'boy crisis' in the prevalence of NSSI behaviour among college students in China, and that gender role conflict could be an important cause of this phenomenon \[[@CR22]\]. From previous studies, it remains difficult to infer possible causes of gender differences in NSSI prevalence among Chinese adolescents.

In studies from Western countries, biological and socio-environmental factors are commonly used to explain gender differences in NSSI behaviour. It has been suggested that gender differences in hormones (e.g. testosterone vs. oestradiol) might produce gender differences in NSSI behaviour \[[@CR23]\]. On the other hand, gender role socialisation might make the female population more susceptible to NSSI behaviour \[[@CR24], [@CR25]\]. However, these studies in Western countries do not explain the unusual gender pattern of gender differences in NSSI prevalence among Chinese adolescents. We might still infer that biological factors and the different socio-environmental forces that adolescents of different genders face could contribute to gender differences. Thus, we could assume that the difference between boys and girls in physical development is the main reason for the female bias in these behaviours among middle school students and for the male bias in NSSI behaviour among college students, as girls enter puberty earlier than do boys \[[@CR26], [@CR27]\]. If this assumption is right, the gender difference in NSSI prevalence might vary across different age groups. From the socio-environmental perspective, China is a modified patriarchal society \[[@CR28]\], which might underlie a gender role conflict in female middle school students and male college students \[[@CR19]\], and lead to a higher prevalence of NSSI behaviour in these groups. If this assumption is correct, the gender difference in NSSI prevalence might vary across areas that have different gender norms and culture.

Unfortunately, most articles cited in this present study did not provide gendered data of NSSI prevalence by age, and only one study of children with a clinical diagnosis of self-inflicted ulcers provided gendered data by age, showing that the prevalence of self-inflicted ulcers was almost evenly distributed in boys and girls aged 2--5 years and 13--16 years, but was significantly higher among boys than girls aged 6--12 years \[[@CR29]\]. This finding indirectly suggests that age might have some relationship with gendered NSSI prevalence among Chinese adolescents, but more data is needed to determine what this relationship is and how it works, and more biological factors should be considered in future studies.

Our results concerning the relationship between the areas and gendered NSSI prevalence suggested a female bias in NSSI prevalence in rural areas, whereas no gender difference was found in NSSI prevalence in urban areas, which partly supports the assumption of the influence of culture and gender norms. The patrilineal culture is stronger in rural areas than in urban areas and girls might face more pressure from gender role conflicts, which might induce a female bias in NSSI in rural areas \[[@CR30]\]. While the results for the Hong Kong area tell another story, there is still a female bias in NSSI prevalence in Hong Kong and this gender difference is even greater than in the rural areas of the mainland. A possible explanation is that the socio-economic development and cultural background of Hong Kong is more similar to that of Western countries; therefore, the gender pattern in NSSI prevalence might be more similar to that of Western countries than to that of the urban areas of the mainland \[[@CR31]\]. The significant heterogeneity in the urban areas of mainland China and Hong Kong indicates that there might be other factors that should be included to explain the gender patterns in NSSI prevalence in these two areas.

Conclusion {#Sec8}
==========

In summary, this is the first meta-analysis to address the reversed gender pattern of NSSI prevalence among Chinese adolescents. Two conclusions can be drawn from our analysis. First, the NSSI prevalence among Chinese adolescents showed specific gender and age patterns, with a male bias in NSSI prevalence among college students, a female bias in NSSI prevalence among middle school students, and no gender difference in NSSI prevalence among clinical samples. Second, the very limited data from previous research on the relationship between age and gendered NSSI prevalence partly supported the assumption that biological factors might explain the gender difference in NSSI prevalence among Chinese adolescents, while the subgroup analysis of gendered NSSI prevalence across the rural, urban, and Hong Kong areas partly supported the assumption that socio-environmental factors might explain the gender difference in NSSI prevalence among Chinese adolescents. These findings can significantly enrich existing studies of NSSI across various societies and cultures. Furthermore, the findings emphasise the need to develop a gender-specific intervention strategy for NSSI among Chinese adolescents at different stages of development.

Although the age of the sample was not restricted in our search for articles on NSSI behaviour, the target groups of most studies were mainly college students or middle school students. Further study is warranted as to whether the different gender patterns we found among adolescents of different ages are maintained among adults of different ages. While the studies we analysed involved gender differences in NSSI behaviour, we addressed only very limited factors associated with these gender differences among Chinese adolescents, because most articles in our meta-analysis neglected this gender difference and could not provide reasonable interpretations of it. Future studies could survey larger numbers of Chinese people of different genders and ages to explore the interactions between gender and age in NSSI behaviour.
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